Dr. NMERCIER1: The influence of heredity on disease, especially disease of the nervous systenm, may be approached from several aspects. I propose to confine myself to pointing out some of the fallacies bv which the subject is beset, and to indicating soniie of the precautions that ought to be taken to avoid these fallacies. The usual mode of determining the existence of an hereditary propensity to a disease is to ascertain whether there are, in the parentage or ancestry, or ainoing the near relatives of the diseased person, instances of the same disease; and, if such instances are found, to conclude that he derives his disease by inheritance. Such a m-lethod is utterly fallacious, unless hedged about by precautions. The fallacies to which it is open are many. The most obvious trap is in the application of the miiethod to diseases of frequent occurretnce. Supposing a disease so coimmon that it affects nineteentwentieths of the population, then nine out of every ten persons will have both parents affected by it, and only one personi in 860 will have both parents free fromn the disease. Such a large percentage of parental disease would justify, according to the method in use, the coniclusion that the disease was certainily and strongly hereditary; and thus we should arrive at the conclusion that a coiiimI1oni cold is an hereditary disease.
It is very frequently argued that insanity is an hereditary disease because persons who are insane, or who exhibit nervous instability in other ways, are frequent in the families of the insane. l3ut until very recently no atteimpt whatever has been mnade to ascertain whether such persons atre not as frequent, or even iiore frequent, in the families of the sane. 'r'he various manifestations of what we will call for the moment " nervous instability" are so extremely commiion, that it is quite unjustifiable to dlralw, fromtheir frequency in the famiilies of the insane, any inference as to the heritability of insanity. For mly part, I aii constantly imnpresse(l with the number of insane persons (not including general p)aralytics) in whose families exhaustive search fails to discover any insane relative within a reasonable degree of consanguinity, and I am atlmost more impressed by the number of sane and nornmal persons who possess near relatives that are either insane or subject to allied nervous disorder. When we are confronted with the percentage of insane persons amlong whose near relatives insanity is known to exist, we cannot fail to be impressed with two rem-larkable facts: first, how relatively slmaall this percentage is; and second, that the statistics, even if taken at their face value, do not even purport to be anything but an ' Dr. Mercier reopeined the discussioni oni Noveimber 18. enumeratio simplex, and cannot be made the basis of any valid conclusion until they are coinpared with similar statistics of the percentage of insane relatives among the sane. This source of fallacy is less apt to be present in the case of rare than of common diseases. When a coinparatively rare disease, such as hsmlophilia, or pseudo-hypertrophic paralysis, or tylosis, or any of the others adduced by Professor Bateson, is found to exist in the parents or other near relatives of the diseased person, such a distribution of the disease is usually regarded as conclusive proof that the disease is hereditary. The inference is quite unwarrantable, and is usually shown to be unwarrantable whenever we discover the cause of the disease. A disease may be limited to a certain family or families without heredity having anything at all to do with the limitation. It may be heritable or it may not, but we are not justified in concluding that it is heritable merely because it exhibits family limitations.
It is quite conceivable that a father and sons might come to this country, all suffering from filariasis or sleeping sickness, but we should be led widely astray if we concluded, from the familv limitation of the disease, that it was heritable, and that the sons had derived it from the father-they might all have derived it from a common source. Or a mother and daughters might be found all suffering fromii leprosy, and yet we should not be justified in concluding that the daughters derived the leprosy by inheritance from the mother. These instances are so flagrant that they are not likely now to lead to mistake, and inistake is unlikely because we now know the causes of these diseases; but it does not follow that mistake has not been made, imay not yet be made, and is not now beingr made, in cases in which the cause of the disease is obscure. And the cause of insanity is still obscure. If father and son were both afflicted at about the same age with general paralysis of the insane, we should not, with our present knowledge, ascribe the insanity of the son to inheritance from the father; but twenty years ago we should certainly have drawn this inference, although, in fact, the son might have been begotten before the father acquired syphilis. Even at this day, insanity is ascribed to inheritance on no better ground than its occurrence in several members of one family, and, I repeat, the cause of insanity is still obscure.
We have not yet by any means exhausted the fallacies of the argumentuim per enumterationem siniplicen. Even if we can establish beyond question and bevond cavil that the disease falls with special virulence upon certain families, generation after generation, and leaves unaffected other families whose circumstances are, to all appearance, practically the same; even if we can establish that the members of fam-iilies so affected have certain stigmata or distinguishing marks by which they can be recognized as liable to the disease, still we are not justified in any conclusive presumption that the disease is heritable. All that we are justified in concluding is, that it is probable that inheritance plays a part in its production. Something contributing to the disease must be inherited in such cases, but it does not follow that what is inherited is the disease itself. It may be a special vulnerability of tissue or a special quality of blood, which renders the person so inheriting unable to resist the attacks of the noxious agent which is the true cause of the disease. This is the part played by inheritance in tuberculosis, and this is the explanation of that apparent heritability of phthisis which deceived our predecessors. Inheritance may play an important part in the production of tuberculosis, but tuberculosis is not inherited. I believe that the apparent heritability of insanity is often of the sanme nature.
For all these reasons I submit that we are apt to talk a little too glibly about the inheritance of diseases, of physical inefficiency, of feeble-mindedness, and of what sonme people are pleased to call degeneracy, whatever that may mean. It appears to ine that when we deal with the inheritance of disease, we are apt to relax the rigid canons of scientific inquiry, and to admit evidence that would be scouted in the laboratory for lack of those " controls" which alone can give validity to observations. Supposing, however, that we have guarded ourselves against all these sources of fallacy, and are justified in concluding that a disease is indisputably inherited, then we have to estimate the significance of that conclusion, and the significance, for the meimbers of the family in which the disease occurs, will differ immensely, according to whether the disease is inerely a variation, or whether it is a true mutation. If it is a mere variation-if, that is to say, it is a more pronounced deficiency or excess of some quality which generally varies in quantity-then it has little significance as a racial peculiarity. Such variations have a strong tendency to return to the average. Unless they are artificially cultivated by the pairing of individuals of like variations, such qualities return to the average in a few generations. The variation is soon bred out. Such variations are giantisin and dwarfism on the physical side; on the mental side, brilliant ability and feeble-mindedness; and there are many other variations of like nature. Each of them is thc exaggerated excess or defect of a quality, which is generally in some degree excessive or defective when compared with the average, which presents in different persons an indefinite number of degrees above the mean, and an indefinite number of degrees below. Scarcely any one is of precisely average stature or of precisely average intelligence. Children usually differ from their parents both in stature and in intelligence. Numbers of persons are exceptionally tall, numbers exceptionally short; numbers are exceptionally clever, numbers exceptionally dull. Every now and then appears a giant or a dwarf; every now and then a person of brilliant ability or a person of feeble mind. When variations like these occur, we know that they will scarcely ever be propagated in full force, even if they exist in both parents; and we know that they will not attain to any considerable degree of fixity in the race, unless both parents have been selected for several generations for the exceptional degree in which they possess these qualities. Such variations are difficult to fix, easy to breed out, and give us little anxiety about the future of the family in which they occur.
It is otherwise when the quality is not a mere exaggeration of a frequent variation, but a true mutation in the sense of de Vries-that is to say, a quality appearing de novo in the race. Then it will breed true. Then it will appear in ain indefinite number of generations of the descendants of the person in whom it first appeared. It will appear in an indefinite number of generations, but it will not necessarily appear in each individual of each generation. Its appearance in successive generations will be governed by the laws of Mendel; and it is in such cases only that we are warranted in speaking of a true inheritance of disease. Whenever a disease is distributed in successive generations in accordance with Mendelian law, we cannot doubt that the disease is truly inherited; but we are not entitled to assume the converse, and to limit the inheritance of disease to those instances in which the numerical proportions required by the laws of Mendel are strictly observed. In the first place, it is probable that there are disturbing factors which interfere with strict numerical accuracy. In the second place, it is manifest that the number of offspring of any one pair of human beings is too small to allow the law of Mendel to assert itself completely. Mendel's law resembles the law of Probability, of which it is in fact a simple case, in never being strictly true except " in the long run "-that is to say, when applied to an infinite series. And the series never is infinite. The run is never long. In the human race it is a very short run, and therefore the law never can be strictly true except by accident. But it always tends towards truth, and, other things being equal, it will be the more nearly true the larger the numbers to which it is applied. Its approach to truth mlay be plotted as an asynmptotic curve, and to flout it, as some of its critics do, because it is scarcely ever accurately true, and is often wide of the truth when small numbers are dealt with, is to misconceive its nature.
Inheritance of diseases of the nervous systemn is particularly importanit in the light that it may be expected to throw upon the vexed question of the inheritance of acquired qualities. The nervous systern is literally the creature of habit, and it seems to be beyond doubt that habits may, on the one hand, be acquired, and, on the other, inherited. The dog's habit of turning round before he lies down is a case in point. If such orderly habits can be transmitted, then it seemiis that such a disorderlv habit as epilepsy imiay be transmitted. There is evidence that epilepsy occurs in the families of epileptics more frequently than it would if it were evenly distributed over the population; and yet it has not been observed to be distributed in successive generations in accordance with Mendel's law. Until we find it so distributed, we mnust regard it either as a variation, and therefore tending to be bred out in succeeding generations, or as a quality acquired under the influence of soimle circumstance in the surroundings, and therefore not strongly heritable from the first generation. We cannot regard it as a true mutation which will inevitably appear again and again in successive generations. It is clear that if Mendelismii assists us to determiine a miiatter of such vast importance as this, it is worthy of the closest attention and studv. Meanwhile its great value is that it indicates to us what we ought to look for, what facts are to be observed, and does not leave us to the random application of the argum ee tunn _per emuneration em simplicen.
Of the inheritance of insanity I speak with the greatest diffidence, for, in spite of the collection of statistics over many years, their value is so impaired by the fallacies already enumerated, as well as by the difficulty of obtaining evidence either trustworthy or conmplete, that it would be very dangerous to draw any deductions from them. In conpiling these statistics, regard has been paid solely to ascertaining the existence of other cases of insanity in the families of the insane, and if any such case is found, it is put down in the table as "hereditary influence ascertained." That is to say, an unjustifiable inference has been founded upon a fact, itself often doubtful, and this inference has been stated as a fact of observation.
There has been no attemnpt to record the number of cases of insanity in any family, far less has ther e been any attempt to estimate the number of the sane members, and to compare the sane and the insane numerically. The compilation of the statistics of inheritance which appear year after year in the Reports of the Commissioners in Lunacy is a gigantic waste of time and labour. The statistics are of no value at all for any practical or scientific purpose. As far as my own observations of the family history of the insane go, they seem to show that, in some families, the insane memlbers are distributed approximately in accordance with Mendelian rules, and in some they are not. In some cases insanity seems to appear de nzovo, as a mutation, in families in which it has not appeared before. In others it is clearly a variation-an exaggeration of a normially variable qualitv. In the former case, we see families in which insane members exist side by side with others who are thoroughly sane; in the latter we see all the miiembers of the family exhibiting various degrees of unsoundness. I amn convinced, moreover, that in some cases of faiilly insanity the heritable qualitv is not insanity itself, but a special liability either to the production of toxins or to the action of toxins on the brain.
It is clear that if ouir investigations into the influence of heredity on insanity are not to be as barren in the future as they have been in the past, our methods must be entirely remodelled. Not onlv must we guard against the fallacies I have indicated, not only must we cease to posit untrustworthy inferences as observed facts, but the facts collected miiUst include not only the existence of other cases of insanity in the famiilies of the insane; not only a numerical record of these instances; b)ut, in addition, a numerical record of the sane lmembers of such families, and numerical records of both the sane and the insane members of the families of the sane. When these data have been collected on a large scale, then, and not unltil then, shall we begin to be able to draw trustworthy conclusions as to the influence of heredity on insanity.
Dr. ARTHUR LATHAM 1: Our knowledge on the influence of heredity upon tuberculosis is not precise. We can do little more than state certain more or less well-established facts and suggest possibilities. W;Ve know that the transmission of the tubercle bacillus from parent to child in utero is more cominon than was at one tinme supposed, but that it is so rare that it is a negligible factor. Certainly the numiiber of instances in which there is clinical evidence of tuberculosis at birth is smlall. Thus, Schleuter in 1902 only succeeded in collecting twelve well-authenticated cases in man and seventy in animals. The theory that the children of tuberculous parents are born with tubercle bacilli within their bodies, and that these remain latent for years, is unsupported Dr. Lathain opened the discussiorn with regard to tuberculosis.
